Introduction
Pyrimidine and purine rings are widely spread in nature and are the basis of numerous biologically active substances. Condensed pyrimidine compounds are thus of high interest both in organic and in pharmaceutical chemistry [1, 2] , and the search for new or improved approaches to synthesize these compounds is a highly relevant task.
Among tricyclic purine derivatives, the compounds in which the third ring is connected to the N3 and N9 atoms of the purine motif are particularly interesting [3, 4] . A natural pyrimido [1,2,3-cd] purine-8,10(9H)-dione was for example isolated from the South China Sea gorgonian Subergorgia suberosa [5] . Tricyclic xanthine derivatives were described as selective adenosine A1 receptor antagonists (PSB-63) [6] [7] [8] , and purine cyclonucleosides modified with sugar residues were reported to exhibit antiviral properties [9] [10] [11] .
Synthesis of tricyclic derivatives having pyrrolo [2,3-d] pyrimidine (7-deazapurine) moiety in which the third ring comprises the nitrogen atoms of pyrrole and pyrimidine units has been described back in 1963 [12] . No other examples of such systems in literature This compound is to the best of our knowledge the sole example of such derivatives described in the literature. In the present work we propose a convenient approach for the synthesis of the new tricyclic 1-deazapyrimido [1,2,3-cd] purine moiety (4,5-dihydro-3H-2a,7-diaza-5a-azoniaacenaphthylene) . This method is based on the use of an intramolecular cyclisation of pyrrolo [2,3-d] pyrimidine derivatives substituted in the position 7.
Results and discussion
The synthesis of the targeted 10-amino-5-hydroxy-5,6-dihydro-4H-1-deazapyrimido- [1,2,3-cd] purin-7-ium salts 6 was performed according to Scheme 1. Starting reactants were the previously reported 4-aminosubstituted 7-allylpyrrolo [2,3-d] pyrimidine-6-carboxylic acids 1a, b [13] . Interaction of 1a, b with iodine led to the formation of the iodolactonization products 8-iodomethylpyrimido [5',4':4,5] pyrrolo [2,1-с] [1, 4] dihydro-1H-2-benzopyran-1-one [14, 15] and the 3-iodomethyl-3,4-dihydro-1H- [1, 4] oxazino [4,3-a] indol-1-one [16] , allowed to confirm the formation of the lactone cycle. induces the opening of the oxirane cycle, thus giving the intermediates 5a-с, which finally give
The formation of the compounds 6 was previously described [17] [18] [19] by reaction of adenine derivatives with epichlorohydrin, but the low selectivity of the adenine alkylation process allowed the isolation of only small quantities of such quaternarized compounds.
The formation of quaternary salts was also reported by alkylation of 7-azaindole [20] , 1-deazapurine [21] , adenine [22, 23] , indolo [2,3-b] quinoxaline [24] .
To synthesize the 2-unsubstitutеd 1- imidazolium, pyridinium or isoquinolinium rings have been described as inhibitors of acetylcholinesterase (AChE) [25, 26] . AChE catalyzes the hydrolysis of acetylcholine and plays a key role in the termination of the transmission of nerve impulses.
Acetylcholinesterase inhibitors are used in treatment of neurodegenerative diseases including Alzheimer's disease. The inhibitory activity of the 1-deazapyrimido [1,2,3- Monitoring of the reaction progress and purity of the synthesized compounds was performed by TLC on Silufol UV-254 plates.
Constant values for 7-allyl-4-(dimethylamino)-
7H-pyrrolo [2,3-d] pyrimidine-6-carboxylic acid 1a are given in [13] . [2,3-d] pyrimidine-6-carboxylic acid 1b was synthesized according to [13] . 5.50; N, 4':4, 5] pyrrolo [2,1-с] [1,4]oxazin-6-one (2a [5',4':4,5] pyrrolo [2,1- [2,3-d] , 5.84; N, 20.28. Found: C, 56.61; H, 5.79; N, 20.36 .
7-Allyl-4-morpholin-4-yl-7H-pyrrolo

8-(Iodomethyl)-4-morpholin-4-yl-8,9-dihydro-
6H-pyrimido
Methyl 4-(dimethylamino)-7-(oxiran-2-ylmethyl)-7H-pyrrolo
Methyl 4-morpholin-4-yl-7-(oxiran-2-ylmethyl)-
7H-pyrrolo [2,3-d] (5 ml) was added. The formed precipitate was separated by filtration and washed with water.
8-(Dimethylamino)-4-hydroxy-2-
(methoxycarbonyl) -4,5-dihydro-3H-2a,7-diaza5a-azoniaacenaphthylene chloride (6a , 5.78; Cl, 11.30; N, 17.86. Found: 49.68; H, 5.82; Cl, 11.30; N, , 5.06; Br, 22.31; N, 15.64. Found: 43.64; H, 5.09; Br, 22.41; N, , 4.80; Cl, 9.38; N, 14.83. Found: 41.37; H, 4.76; Cl, 9.45; N, 4.80; Cl, 8.44; N, 13.35. Found: 42.85; H, 4.85; Cl, 8.51 ; N, 13.39. -8-(dimethylamino)-4-hydroxy-4,5-dihydro-3H-2a,7-diaza-5a- azoniaacenaphthylene perchlorate (7) , 4.43; Cl, 9.75; N, 15.40. Found: 39.72; H, 4.46; Cl, 9.83; N, perchlorate (8) . Anal. calcd for C11H16ClN4O5: C, 41.32; H, 5.04; Cl, 11.09; N, 17.52. Found: 41.40; H, 5.08; Cl, 11.12; N, 17.59. 
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